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reducing the amount of solar radiation that is absorbed by the Earth-atmosphere
system. There is a partially modifying heating due to the infrared greenhouse
effect of the aerosols (Pollack et a!., 1976), but the net aerosol effect is
surface cooling. Although there are indications of an anthropogenic source
of stratospheric aerosols (Hofmann and Rosen, 1980), it is not clear if or
when this will become significant in comparison with volcanic sources.

The climatic effect of tropospheric aerosols is much less certain. Although
anthropogenic aerosols are noticeable in regions near their sources, there
does not appear to have been a significant long-term increase in the aerosol
level in remote regions of the globe except possibly in the Arctic, where
substantial concentrations of anthropogenic aerosols build up during the
winter and spring (Roosen et al., 1973; Cobb, 1973; Rahn and McCaffrey,
1980; Shaw, 1981). However, no long-term trend in this anthropogenic
aerosol has yet been established. The natural aerosol consists of sulfates,
marine aerosols, and windblown dust. Both sulfates and windblown dust
could increase as the result of man's activities, the former owing to industrial
activity (Bolin and Charlson, 1976) and the latter owing to agricultural
activities and desertification. Increased tropospheric sulfates would lead to
global cooling. With respect to windblown dust, recent measurements indicate
a midsolar imaginary refractive index (which governs absorption) of roughly
0.01 (Patterson et al., 1977; Carlson and Caverly, 1977; and Patterson,
1981), and aerosol-climate models that employ this value (Ohring, 1979;
Coakley et a!., 1982) suggest that increased windblown dust would also lead
to cooling on a global scale, but perhaps with important regional exceptions.
Because this aerosol absorbs a significant amount of solar radiation, it could
lead to an albedo decrease over highly reflecting regions such as deserts and
to an albedo increase over darker regions such as oceans (Coakley et al.,
1982).

An additional anthropogenic component of tropospheric aerosols is indus-
trial soot, which, because it is highly absorbing, would lead to global warming
(e.g., Hansen et al., 1981). Again, however, it must be emphasized that
insufficient observations have been made to determine global trends for this
aerosol component. But recent chemical and optical analyses of Arctic haze
indicate that during the spring and early summer the haze particles contain
a high concentration of graphite carbon (Porch and MacCracken, 1981, based
on work by Rosen), and it has been suggested that this Arctic soot may be
influencing the Arctic climate (Budiansky, 1980). Recently, Porch and
MacCracken (1982) have modeled the possible effects of carbonaceous
aerosols on the Arctic climate, and they found that the springtime Arctic
soot could lead to an average heating rate of 0.06 K day1 in the lowest
5 km of the atmosphere under cloud-free conditions. Interestingly enough,
this is similar to estimated heating rates at northern latitudes that are due to
a doubling of atmospheric CO2.